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Western Podole Upland 
1. Introduction
Opole(Podolskhorbohir'ya)–isthenameofthewesternpartofPodoliaUpland,
oneofthehighestandmostdissectedpartsofit�Itislocatedintheeastpartofthe
city,withinLviv,Ivano-FrankivskandTernopilregions�Totheeastiswashedby
theZolotaLipuRiver,inthewestbytheVereshchytsiaRiver,insouthernapproach-
estotheDniester,inthenorth–toLvivplateau,GologoryandPeremyshlianylow-
land�Opole isdivided intonatural regions:Rohatyn,Prydnister,Khodoriv,Lviv,
BurshtynandGalich�RohatynOpoleisdevotedtoart,350–400mabovesealevel
andisdissectedbyrivers:Svirzh,GnulaLupu,Narayivka(all–lefttributariesofthe
DniesterRiver)�Heredominatecommonbeechandoakforestsongrayforestsoils�
Significantpilgrimageploweddenselypopulated�
InabroadsenseOpole(awordofSlavicorigin)usedinanumberofgeographi-
calplacesandtownsinBelarus,Poland,RussiaandUkraine,wherenaturallycom-
binedtreelessareasofarablelandwithforestedandgrassyareasofgrayforestsoils,
whichstudiedbytheauthorin2011�
1.1. Method 
The area located 815 km2profiles of 80Geoenvironmental polygons (Fig� 1),
whichselectedandanalyzedsoilsamplesforeightchemicalelements–heavymet-
als (Tab� 1)�The resultsof the analyzes are summarized in a computerdatabase,
countedasbackgroundandanomalouscontentsandizo-concentratethatwhilefur-
therresearchwillbuildenvironmentaltechno-geochemicalmapsshowingthedis-
tributioninsoilsinthedistrictareamajorpollutants–heavymetals�
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A Review of Robust Estimation Methods 
Applied in Surveying
1. Introduction
Despite the continuous improvement of survey methods and advances made 
in survey equipment technology, the limination of outliers still remains an issue 
today. When performing an adjustment one ften assumes a very simple probability 
distribution of errors, such as a normal distribution. In classical statistics the correct-
ness of the results relies on the assumption, that the chosen errors distribution mod-
el is strictly true. This is, in fact, often not the case, as the large errors occur consider-
ably more often than the normal distribution would suggest. Even the high-quality 
samples analysed in astronomical research, containing several thousands of mea-
surements each, do not follow the normal probability distribution. Deviations from 
the model may occur due to e.g. blunders in measuring, incorrect point numbering, 
errors made during data copying etc. [12].
Although there exists a wide range of literature concerned with gross errors 
detection and elimination, this surveying problem is still being discussed. There are 
many so-called methods robust against the in uence of gross errors, which can gen-
erally be divided into two groups.
The  rst group includes methods based on the criteria of so-called robust esti-
mation. These methods minimise the in uence of the outlying observations on the 
 nal result of the computations by modifying of the observation weights.
The second of them consists of methods where results, obtained by the least 
squares adjustment are analysed with the use of statistical tests. In these methods an 
identi ed outlier is removed from the dataset. If multiple outliers occur, the iterative 
process of least squares adjustment is conducted and followed by tests. The observa-
tions suspected of gross errors are discarded from the dataset [1]. A few commonly 
used methods of these groups are presented below.
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ɄɨɧɸɲɤɢɄɨɧ ɤɢɄɨɧ ɤɢɄɨɧ ɤɢɄɨɧɸɲɤɢ
Ɉɛɟɥɶɧɢɰɹɛɟɥɶɧɢɰɹɛɟɥɶɧɢɰɹɛɟɥɶɧɢɰɹ
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